We report a case of a 53-year-old hypertensive male with takotsubo cardiomyopathy in the setting of pheochromocytoma. Pheochromocytoma presenting as takotsubo cardiomyopathy is a recognized but uncommon occurrence with recently increasing number of published cases. We present typical apical ballooning syndrome, with transient left ventricular apical ballooning in contrast to several reports, in which patients with pheochromocytomainduced cardiomyopathy had so called 'inverted' takotsubo cardiomyopathy. In patients being diagnosed with acute coronary syndrome symptoms without coronary artery stenosis or spasm, and pronounced blood pressure variability, pheochromocytoma-induced takotsubo or 'inverted' takotsubo cardiomyopathy should be kept in mind.
A 53-year-old Caucasian man was admitted to the intensive care unit with a 1.5-h history of retrosternal chest pain, dyspnoea, epigastric discomfort, nausea and vomiting. He had a history of systemic arterial hypertension, complicated by ischaemic stroke in 2006. His blood pressure was well controlled until the preceding week, when he started to complain of intermittent headaches, sweating, pallor and blood pressure elevation up to 180/110 mm Hg.
On admission his blood pressure was 130/ 80 mm Hg; however, during the subsequent hours it was labile and ranged from 90/50 to 180/110 mm Hg and was accompanied by the concurrent significant heart rate changes, ranging from 70 to 140 b.p.m. Electrocardiogram showed sinus rhythm and a 1-2-mm ST segment elevation in leads II, III and augmented vector foot, with no changes in precardial leads (PR and QT intervals 180 and 400 ms, respectively). Troponin I level was elevated (12.8 ng ml À1 ). Emergency coronary angiography showed normal coronary arteries with normal coronary flow and no spontaneous coronary vasoconstriction ( Figure 1 ). Emergency transthoracic echocardiography revealed systolic ballooning of the apical and midportions of the left ventricle, with mild hypercontractility of the basal segments. Ejection fraction, calculated using biplane Simpson formula, was 26% ( Figure 2 , Supplementary video files 1 and 2). Left ventricular hypertrophy was noted with no other significant pathological findings. Chest computed tomography excluded pulmonary embolism and acute aortic dissection. However, the lower scans revealed abnormal mass in the right adrenal gland. Patient was stabilized and with the possibility of pheochromocytoma in mind he was put on doxazosin 4 mg day À1 . Diagnostic workup was continued. Abdominal computed tomography examination confirmed the presence of right adrenal tumour, suggestive of a pheochromocytoma ( Figure 3) . A 123-I-metaiodobenzylguanidine scan revealed markedly increased activity in the right suprarenal region, corresponding to the mass seen on computed tomography . No other foci of the tumour were seen. The diagnosis of pheochromocytoma was confirmed by the detection of significantly elevated urine catecholamines and metanephrines (metanephrines excretion: 12 143 and 10 354 mg per 24 h (upper reference limit 1000 mg per 24 h), norepinephrine excretion: 3390 and 2352 mg per 24 h (upper reference limit 85 mg per 24 h), epinephrine excretion: below detection limits). Doxazosine was discontinued and the patient was put on phenoxybenzamine, 10 mg twice a day, as well as on b-blocker for resting tachycardia. Genetic testing for MEN II syndrome, von Hippel-Lindau syndrome and paragangliomapheochromocytoma syndromes types 1 and 4 was negative. Echocardiography performed 14 days later showed the recovery of left ventricular systolic function in the apical region, with persistent hypokinesis of the anterior wall and an ejection fraction of 61% (Figure 4 , Supplementary video files 3 and 4). During the next 10 days, ejection fraction increased up to 71%, with complete restoration of After 8 weeks, patient underwent uncomplicated laparoscopic removal of the adrenal mass. Pheochromocytoma was confirmed on histopathology. Repeated urine catecholamine and metanephrines measurements were within the normal range. Ambulatory blood pressure monitoring values on two antihypertensive drugs were within normal range. In 3 months follow-up after surgery, patient was asymptomatic and transthoracic echocardiography was normal.
We are presenting a 53-year-old man who exhibited reversible acute myocardial dysfunction characteristic for takotsubo cardiomyopathy, as the main complication of pheochromocytoma.
Takotsubo cardiomyopathy describes a condition featuring symptoms and signs of acute myocardial infarction without coronary artery stenosis or spasm, in which the heart takes on the appearance of a Japanese octopus fishing pot called a takotsubo. The onset of the syndrome is often preceded by emotional or physical stress. The apical ballooning reflects toxic high local concentration of catecholamines, not coronary artery or microvascular disease. High local concentrations of norepinephrine might evoke basal hyperkinesis, increasing mechanical wall stress at the apex and thereby increasing end-diastolic pressure. 1, 2 Pheochromocytoma presenting as takotsubo cardiomyopathy is a recognized but uncommon occurrence with recently increasing number of published cases. [2] [3] [4] [5] It is postulated that pheochromocytomarelated takotsubo cardiomyopathy is mediated by the excessive levels of the catecholamines released from the tumour. 1 In several reports, patients with pheochromocytoma-induced cardiomyopathy had severe left ventricular dysfunction, with akinetic basal and midventricular segments and hyperkinetic apex, so called 'inverted' takotsubo cardiomyopathy. [2] [3] [4] [5] Thus, it is suggested to suspect pheochromocytoma in patients with the presence of inverted pattern of takotsubo cardiomyopathy. 2 In contrast to these reports, our presented case and other recently published descriptions of the typical, transient left ventricular apical ballooning suggest that there is no one unique ventricular dysfunction pattern in pheochromocytoma-induced takotsubo cardiomyopathy. [6] [7] [8] It was postulated that individual differences in the anatomy of cardiac sympathetic innervation or the distributions of adrenoreceptors might result in the involvement of a variety of left ventricular myocardial segments. It should be noted that also atypical contractile pattern of takotsubo cardiomyopathy has been reported in patients without pheochromocytoma. 1 In patients being diagnosed with acute coronary syndrome symptoms without coronary artery stenosis or spasm, and pronounced blood pressure variability, pheochromocytoma-induced takotsubo or 'inverted' takotsubo cardiomyopathy should be kept in mind. What is known about topic K Pheochromocytoma presenting as takotsubo cardiomyopathy is a recognized but uncommon occurrence. K In several reports, patients with pheochromocytomainduced cardiomyopathy were characterized by 'inverted' takotsubo cardiomyopathy pattern. K It is suggested to suspect pheochromocytoma in patients with the presence of inverted pattern of takotsubo cardiomyopathy.
What this study adds K We are presenting a 53-year-old man who exhibited reversible acute myocardial dysfunction characteristic for takotsubo cardiomyopathy. K Our presented case and other recently published descriptions of the typical, transient left ventricular apical ballooning suggest that there is no one unique ventricular dysfunction pattern in pheochromocytoma-induced takotsubo cardiomyopathy. K In patients being diagnosed with acute coronary syndrome symptoms without coronary artery stenosis or spasm, and pronounced blood pressure variability, pheochromocytoma-induced takotsubo or 'inverted' takotsubo cardiomyopathy should be kept in mind.
